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INTRODUCTION 


The composite materials have been used in aerospace industries for quite 
some time. Several non-destructive evaluation (NDE) methods have been 
developed to inspect composites in order to detect flaws, matrix cracking, and 
delamination. These methods include ultrasonics, acoustic emission, shearography, 
thermography. X-ray, and digital image correlation. The NDE Branch of Marshall 
Space Flight Center has recently acquired a thermal imaging NDE system. The same 
system has been used at NASA Langley Research Center for detecting disbonds [1,2]. 

In order to compare different NDE methods, three carbon/ carbon composite 
panels were used for experiment using ultrasonic C-scan, shearography, and 
thermography methods. These panels have teflon inserts to simulate the 
delamination between plies in a composite panel. All three methods have 
sucessfully located the insert. The experiment and results are presented in the 
following sections. 


EXPERIMENT 


Three [0, +/- 45, 90]s carbon/carbon composite panels with teflon inserts were 
used for this experiment. The size of each panel is 76 mm (3 inches) square. Each 
panel is fabricated with eight plies of standard T-300, 8 harness, satin weave 
carbon/carbon laminates which have a per ply thickness of 0.29 mm (0.0115 inches). 
Teflon inserts between two adjecent plies were used to simulate delamination in the 
composite panels. Three different configurations of inserts are listed in Table 1. The 
teflon tape insert is one half ply thick (0.145 mm, 0.00575 inches). 


Table 1. Description of Sample Configurations 




Insert Size 



D7&8D1/4 

6.35mm (0.25") 

7 and 8 

2 

D7&8D1/2 

12.7mm (0.5") 

7 and 8 

3 

D6&7D1/2 

12.7mm (0.5") 

6 and 7 


Ultrasonic C-Scan 

A 20 MHz, 6.35 mm (0.25 inch) transducer was used to inspect sample #3 (12.7 
mm square insert between 6th and 7th plies). The center area of 45.7 mm (1.8 inch) 
square was scanned with a rate of 12.7 mm (0.5 inches) per second. The telflon tape 
insert was detected. Efforts have also been made to determine the depth of the 
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carbon/ carbon composite panels with the teflon tape inserts provided samples for 
comparing these methods. All three methods could determine the locations of the 
inserts without difficulties. The ultrasonic and thermogrphy system could also 
identify the general shape of the inserts although the edges were not clear. The 
shearograams indicated the changes of the surface slopes. When the delamination 
occurs closer to the surface, the fringe patterns tend to become more complex due to 
the deformation of the thin laminate. Both shearography and thermography NDE 
systems are portable and easy to use. However, it requires training and experience to 
effectively use the systems for detecting flaws in materials. 
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D6&7D1/2 D7&8D1/2 

Figure 2. Shearograms Showing the Simulated Delaminations 



Figure 3. Thermal Image of Sample D7&8D1/2 
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